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Preface 


In order to develop well defined abilities and skills such as spirit 
of inquiry, creativity, objectivity, courage to question, aesthetic 
sensibility, etc. the learning of science has been made compulsory 
for the first ten years of school education m the present 10 + 2 
pattern of education However, even a well conceived formal system 
of education is not adequate to achieve the desired goals of science 
education, Rigid and theoretical lessons of the formal system, and 
the often inadequate demonstrations and experiments do not 
provide opportunity to the naturally curious children to indulge 
in the joys and fun of scientific investigation. Science Exhibitions 
offer an opportunity to the students to express and exchange their 
creative ideas, help them to learn the methods of science, pronde 
them with opportunity to develop their problem solvmg skills and 
creative abilities 

With these aims, the National Council of Educational Reseamh 
and Trammg (NCERT) organises the Jawaharlal Nehru National 
Science Exhibition for Children (JNNSEC) as an annual function 
in collaboration with a particular Slate or Union Territory on 
rotahon basis. The JNNSEC is the culmination of a series of 
exhibitions organised at zonal, district, regional and state levels 
and a large number of students and teachers participate in the 
event. 

The present publication includes write-ups of a few exhibits 
selected for display in the thirtieth JNNSEC bemg organised in 
Dehradun, Uttaranchal. The write-ups of the exhibits are selected 
for those adjudged the best in the State level exhibitions held in 
2002-2003 all over the country. It is a companion of another 
publication: "List of Exhibits" which contains the titles and 
synopsis of almost all the exhibits invited to participate In the 
JNNSEC-2003 It is hoped that this publication will motivate and 
help children to participate in future Science Exhibitions. 

The wnte-ups contained in this publication were selected and 
edited by Prof I.P, Aggarwal, Prof. KB Gupta, Dr K.M. Pant, 



Shri R Joshi, Dr. Dlnesh Kumar and Dr Gagan Gupta of the 
Department of Education in Science and Mathematics (DESM) 
ofNCERT. 

I appreciate their sincere efforts and specially thank 
Prof. K.B. Gupta for coordmatmg this work in 2003 and seemg 
this manuscript through the press. I also thank the Publication 
Department, NCERT for its cooperation in bringing out this 
publication and for the excellent production quality 


R.D. SHUItLA 
Professor and Head 

Department of Education In 
Science and Mathematics 

. National Council of Educational 
Research and Training 


• New Delhi 
October 2003 
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Injection Tnbewell 


Students Jatmder Singh 

Manwmder Singh 
Teacher Om Prakash 


Govt High School 
Brahmna Di JBassian 
, Ropar, Punjab 


Introduction 

To meet the ever-Increasing demand for ground water and to 
augment the ground water storage, we need proper management 
of rain water Roof top rain water and water flooding the roads 
can be harvested and stored in ground water reservoirs to recharge 
It. This is an ideal solution of water problem where there is 
inadequate supply of surface water. To utilise the rainfall run-off 
which goes to sewer or storm drain we need arLiflcial measures. 
The roof top rain water of buildings is collected and injected into 
the aquifer, the water bearing formation. Sometimes the aquifer is 
overlain by impermeable clay layer makmg the natural percolation 
negligible. Then water has to be Injected into ground water storage 
through artificial measures like our injection tubewell under 
atmospheric pressure. As ground water is bacteriologically pure, 
free of organic matter and soft and can be found everywhere. So 
the recharge of ground water is must for its prolong supply. The 
structure required for ground water recharge is simple, economical 
and eco-friendly. 

Scientific Principle 

The water level of a weU is due to equivalent of hydrostatic pressure 
of ground water and atmospheric pressure As we draw more 
and more ground water from a well its hydrostatic pressure of 


Jawaharlal Nehru National Science Exhibition for Children 2003 


1 



ground water Is reduced. Now we can put more water into the soil 
(aquifer) under higher atmospheric pressure. This atmospheric 
pressure used m injection tubewell to recharge the ground water 
by absorbing water by soil. 

Materials Required 

Mam PVC pipe 65 cm long, dia 4 cm; two side ways PVC pipes 10 
cm long, 2 cm dia and with holes, sand, clay, gravel, boulders, 
G I. sheet box 2’x 2’x 2’ with front side glass; thermocol, and 6 V 
dc motor. 

Construction 

The main PVC pipe is fitted with two side ways holed pipes near 
its upper end at an angle 15° on both sides as shown in Fig. 1 1 
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The GI sheet box is filled with different layers of sand, clay, gravel 
and boulders after putting the mam and side ways PVC pipes in 
it. The roof of thermocol building is attached to the pit fitted at the 
top of G.I. sheet box through a pipe Water is shovered over the 
budding to show as rainfall A 6 V dc motor fitted with a pipe 
system act as pump to draw water from the aquifer, 

Working 

When ramfall (showered water) falls on the roof top of the budding 
water is collected by a pipe and supplied to the pit box fitted at the 
top of the G.I sheet box. The water from the pit above and GI box 
IS collected by two holed side ways PVC pipes and supplied to the 
main pipe The water passes through sand and gravel layer and 
then boulders layer before entering into the main pipe Due to 
atmospheric pressure and under gravity this water goes to the 
aquifer layer of sand and gravel through the filter of wire net and 
the recharge of aquifer can be proved by drawing water through 
the pump agam and again. 
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Heat 

Eiigifie Sensor and Radiator 

Student 

Ranjan Kumar Singh 

Janta High School 



At P 0 Kuhun 



Distt Khurda 

Teacher ■ 

Gopinath Pradhan 

Orissa 


Introduction 

Lower conversion efficiencies of motors and engines lead to a 
wastage of fuel as heat This model demonstrates a novel technique, 
designed to give an increased conversion efficiency (fuel to power) 
and also for neutralising the heat generated by the engine. This 
technique proposes the disposal uses the disposal of heat both by 
conduction and convection methods in a modified radiator This 
gadget is proposed to have three main components, viz., heat 
receiver, heat controller and heat neutraliser, 

1.1 Heat Receiver: Heat receiver consists of three parts, viz., heat 
source, sensor and conveyor. The main material requirements 
and a heater (1000W 1 230 V), a Si n-p-n transistor, shielded copper 
rod and a 9 V dc compressor fan. 

The heater is used as heat source. The heat is sensed by a 
sensor made up of n-p-n transistor The sensed heat is then 
transmitted to heat controller section through a good conductor 
copper rod. Here an improvised heat conveyor section is also 
attached as shown m Fig. 2.1, 

2.1 Heat Controller; This also consists of three parts, viz., a digital 
thermometer (Tr-ql; 2N 2222 with CB shorted), a thermostat and 
a potentiometer (VR - 1 type 7312) The heat sensor (2N 2222 
TCI: LN 339) of heat receiver is connected to thermometer. The 
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Heat Neutraliser 



controller 


Fig. 2.1 

heat controller based on thermostat, compressor and the electrical 
devises restricts the temperature variation in the engine. 
Potentiometer is used to limit the allowable temperature variation 
range. 

3.1 Heat Neutraliser: This consists of a radiator (coolmg fin-CF), 
cooling gauze (C.G), coolmg sieve (CS), and a black body radiator 
(BR) IS shown in Fig. 2.1. Liquid ammonia NHg; lizard CO^ or Freon 
is used as liquid coolant for a rapid removal of heat This heat 
engme sensor and radiator is a very compact and cheap device 
and operates automatically within a liquid - vapour phase cycle. 
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Fixed Biogas Plant 


student . Rongsen Terajen 


St. John’s School 
Tuensang 
Nagaland 


Introduction 

This model exhibits a biogas plant in which the biogas is produced 
using an anaerobic fermentation of biomass. The biogas mainly 
contains methane and can be used for household purposes 

Materials Required 

A plastic tin container of capacity 20 litres, an inlet pipe (PVC) 1’ 
long and T’dia; an outlet pipe (PVC) of 2” dia and 10’ long; gas 
outlet pipe with a valve, and mixing tank and other raw materials 
required to produce biogas such as cow dung, human dung, plant 
and animal matter etc, 

Construction 

Aplastic container can be used as digester. Make a hole of diameter 
1” on one side of the container at a height of 2 feet from the bottom 
'and fix at an angle of 45°. Attach the mixing tank to the other free 
end of the pipe Now, make another hole of diameter 2” on the 
opposite side of the container at a height of 2” from the bottom 
Fix the outlet pipe of diameter 2” and the length 10" through this 
hole at an angle of 30° Now fix the gas outlet pipe with a valve at 
the top of the container, 


Structijre and Working of Science Models 


Working 

CatQe dung and water are mixed In equal proportions In the mixmg 
tank to obtain slurry. The slurry is fed to the digester through the 
inlet pipe The dung undergoes anaerobic fermentation in the 
digester producing biogas, which can be collected through the 
gas outlet pipe. 

Conclusion 

The devices like biogas plant help to recycle wastes and conserve 
non-renewable sources of energy. In remote states like Nagaland, 
a lot of forests are being destroyed day-by-day for firewood. The 
biogas plants can thus minimise deforestation. 
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Single Phase Generator 

Student Rohlupull Govt PCR high School 

Serchhip 

Teacher ■ T. Hrangsiama Mizoram 


Description 

This device is a Single Phase Generator A single phase Generator 
means a machine that produces electricity by Single Line current. 
It works on the Principle of Electromagnetic Induction, the electric 
so produced lasts only so long as there is relative motion between 
magnetic flux and coil of insulated wires 

By this principle, the rotor magnet (Permanent or 
Electromagnet) is rotating on its axis and the magnetic flux cut 
coils of insulated wires induce electromotive force in the cofl. The 
Electric Current so produced is called induced current. 

The rotor magnet can be rotated by any mechanical means 
(i.e. By hand or by wind mill or by hydro turbine or heat engines) 
To generate more power, more mechanical force and more heavy 
machine is required. 

Construction 

A single phase Generator consists of mainly two parts, the rotor 
and stator The rotor produces revolving magnetic flux when it 
rotates by its axis. The stator is fixed in which coil (or coils) of 
insulated wire is wound laminated soft iron for circulation of 
magnetic flux. The insulated coils are fixed so close to the revolving 
magnet, i.e., the rotor at equi-distance and the colls are inter 
connected in series, the other two terminals of coils are kept open 
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Rotor^ 

magnet 



Rotor shaft 


Fig. 4.1 

in which a load of bulb or other electric appliances are connected 
to make closed circuit. When the rotor rotates arpund the colls, 
e.m.f. IS produced and induced current is flowing along the closed 
circuit 

The current induced is directly proportional to the , 

(i) speed of relative motion between stator and rotor; 

(ii) intensitiveness of Magnebc field; 

(lii) number of turns in the winding. 

The quality of electric produced is called Power output which 
is a product of Voltage x Current 
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Improvised Economic and 
Mtdtipurpose Furnace 


student Belester lawphnraw 


Teacher F K. Nongrum 


Sibsingh Memorial Govt 
Higher Secondary School 
Nongstoin 
West Khasi Hills 
Meghalaya 


Introduction 

Human’s endeavour for a better economic development is never 
endmg and m the process, human has ruthlessly plundered of 
mother nature leaving it in a very pathetic state. At present most 
of the natural resources are being partly depleted and it is high 
time for the present generation to find ways and means to conserve 
them Making maximum use of the energy by using minimal 
amount is the main idea of this model. 

The furnace designed is a very simple one having many 
functions, which can be performed at one tune. The heat emitted 
from the firebox is transferred by convection to all parts of the 
furnace thus enabling a person to perform a number of works at a 
time thus saving energy, time and money. 

Materials Required 

Firebricks, sand, cement, thick iron plates, doors and hot plates 
and a square iron water tank. 
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Construction 


We built a firebrick tunnel, 4 feet long inside the house kitchen It 
IS bricked off al the back, but the front falls 4 inches short of the 
exterior house wall. The house wall there is lined with firebricks. 
On either side of the tunnel we buill a brick wall slightly higher 
than the top of the tunnel. The bases ol these need not be of 
firebrick, but the tops must be to withstand the heat. On top of 
the two outer walls we laid a cast iron plate This goes from the 
back of the furnace, right t o the wall of the building. On top of the 
cast iron plate away from the wall of the building we built an oven, 
and at the very farthest end from the wall a chimney has been 
buUt. The chimney has a smoking box and a drying box in it with 
air tight doors fitted in the various parts of the furnace We built a 
back boiler into the back wall of the tunnel, and the pipes from it 
come back between the tunnel wall and (he outer wall, and then 
come out through two holes in the later We partially fill the cavity 
between and outer walls with sand to insulate and accumulate 
heat 

The furnace is fed with firewood and as the fire is started the 
heat emitted is transferred to the iron plate, oyen and to the back 
boiler then the heat in the form of flme and smoke tries to escape 
and in the process passes through I he different compartments of 
the furnace thereby providing the later with enough heat. The 
mam advantage of this furnace is its capability to make charcoal. 
While burning firewood in the furnace, at tunes the wood is wasted 
so m order to prevent this, the firebox door is closed allowing a 
very little amount of air to enter the firebox This helps to make 
charcoal from the half burnt firewood. 

This furnace is very applicable mostly in rural ai-eas where the 
supply of other types of fuels like LPG and kerosene is not easily 
available and where firewood is the mam source of fuel. Such a 
furnace would help the people to perform different kinds of works 
from cooking, hot plate roasting, bakmg, steaming meat and other 
eatables, drying clothes during the rainy season, healing water 
and even storing foodgrains. 
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Solar Flour Sieving Machine 

student ; Letkhotmthang St Mary's High School 

Churachandpur 795 128 
Teacher K. Meghachandra Singh Manipur 


Introduction 

Separation of larger size particles of flour from wheat flour, rice 
flour, atta flour etc. is needed. The proposed machine fulfils this 
task without requirmg any physical input to sieve the flour and 
also in much lesser time. This machine can also be operated by 
an mvalid or a handicapped person. 

The scientific principle involved in the machine is that the rotary 
motion of a d.c motor is transferred to a flywheel; the flywheel 
gives to and fro motion to the siever, which sieves the flour. 

Materials Required 

Iron frame, wooden platform: two iron posts with two holes, an 
iron ring with two support rods made of 0.5 cm iron rod; one 6 V 
d.c. motor; one tape recorder flywheel with its axis; a connectmg 
plate; a plastic siever; solar cell, storage battery etc. 

Construction and Working 

A wooden plank is fixed on an iron frame. An iron plate is fixed 
with an electric 6 V d c. Motor and equivalent flywheel is mounted 
on the wooden platform (The detailed structure is shown in 
Fig. 6 1). 
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The flywheel connects the ring supported by the two posLs at 
the side with the help of connecting plate. A plastic siever is kept 
inside the ring. The rotatoiy motion of the d c. motor is transferred 
to a flywheel The flywheel converts the rotatory motion into to 
and fro motion of the ring using a connecting plate to the ring. 
The to and fro motions of the ring quickly sieve the flour from the 
plastic siever. 
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FresSi Air Conditioning ^ 

student L Bineshon Devi Jawahar Navodaya 

Vidyalaya 

Teacher S. Ingocha Singh I^humbong 795 113 

Imphal West 
Manipur 


Introdution 

The increasing environmental pollution in metropolitan and other 
bigger cities and in many industrial areas of the country is a grave 
concern for all It is the need of the hour to realise its long-term 
effect on human beings besides plants and animals Therefore, 
this exhibit “Fresh Air Conditioner" has been designed to create a 
know-how to purify the air containing harmful substances like 
Carbon-di-oxide, dust etc., which are increasing alarmingly due 
to the steep rise in population as well as the changing lifestyle rT 
the people. Here, a fan is used to pull the air through metallic 
plates, which are charged positive and negative substances, and 
toxic gases are absorbed and we get purified air. Then the purified 
air IS passed to the air conditioner and also supplied all the rooms 
of the house The working of this exhibit is based on the 
phenomenon of mutual induction; an electromagnetic field is 
induced in the neighbouring circuit, when the strength of current 
through a circuit changes. 

Materials Required 

Electric fan, coolmg coil, heatmg coil, metallic plate, wood, batteiy, 
induction coil filter of different gauge etc. 
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Construction 

In the construction ol this "Fresh Air Conditioning” exhibit, we 
use an induction coil. The coil acts as the supplier of the air 
through the metallic plates, which are connected to the positive 
and negative terminals of the induced electromagnetic field Then 
the air punfier is connected with the air condihoning unit as shown 



equalises' air flow 
through filter plates 


Working 

Inside the induction coil, when the current passes through the 
primary coll, the soft iron cod is magnetised. It attracts the nail as 
the nail moves towards the core. Thus the contact between nail 
and the screw is broken. As a result of it, the current in the primary 
coil stops, the iron core is demagnetised and the nail is no more 
acted upon by the attractive force. Due to the elasticity of the spnng 
the nail comes to its initial position and establishes contact with 
the screw and therefore the current in the primary coil again begms 
to flow This process is repeated again and again. Wlien the current 
passes through primary cod during rises and decays during break, 
mduced electromagnetic field is produced in secondary cod across 
the poslbve and the negative terminals, which are connected to 
the metalhc plates consecutively. When the fan is m operation, arr 
from the house is pulled through first filter with small gauge and 
in this stage, larger particles like leaves in air are taken out and 
then the air eomes towards the second fdter with large gauge which 
is connected to the negative termmal of the transformer. Thus, we 
get fresh air to the air conditioning unit 
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Page Turner for Physically 
Handicapped 


student Shah Khushbu 
Yaswant Bhai 


Teacher ; Sonita Prakash Sansare 


Sir B.J Girls School 
291, 292 
Jawahar Nagar 
Goregaon (W) 
Mumbai 400 062 


Introduction 

Disabled people and the people with Parkinson’s diseases, Multiple 
Sclerosis, Cerebral Palsy, Paralysis and other similar medical 
conditions have lot of restricbons on their movements. It can be 
visualised if one imagines lying one one’s back, incapable of movmg 
anything but head People in such a plight cannot even look 
around the room they are lying in, the only thing left is 
contemplation of their misfortune — often leadmg to mental strain 
and mvolving others surrounding them m great physical efforts to 
make them bearable. 

Page-turner is a concept of an electro-mechanical device, which 
will enable physically disabled people to turn pages of a book It 
will be operated by chin or leg. 

Thus they will be able to control their environment and mteract 
with others with confidence It will build a sense of self esteem 
which is very crucial in their recovery. 

With few add-ons, it can also be useful to musicians who don’t 
always have a free hand for turning the pages of their music while 
they are playing A page-turner must have foUowmg features: 
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• Forward and backward turning 
» Single and multi-page turning 

■ Different sized books adjustment 

• Cost economy 

• Chin operated or leg operated 

■ Portable. 


Working 


Scientific principle — Friction . As shown in the figure, the book 
will be clamped on the inclined board. The entire assembly 
mechanism is pivoted centrally on the carrier. A long shaft which 
carries a rubber wheel is used for riffling the pages The shaft 
moves on the ramp on the carrier so that the riffling wheel will the 
spine of the book and will not crease the pages near the center. 
Two stoppers are provided to stop the motion of the shaft at both 
ends. 

Control box has two hinged lids and it controls the movement 
of the riffling wheel When the ‘right hd’ is pressed by chin, the 
wheel moves to the right side of the operator. Now, the shaft is 
prevented from turning any further by means of the stopper. But 
due to its pivoted mechanism, it continues to rotate and wheel 
riffles the corner of the page. Now, the ‘right lid’ is released and 
motor IS stopped when the comer of the page is completely released. 

Leg or chin presses ‘left lid’ and the shaft with the wheel, 
progresses to the left side of the operator pushing the released 
page across and in effect, turning the page over. 


Pivoted 

Mechanism 

Ramp 

Stopper 


Space Tor the 
spine of book 

Stand foi book 
Hinged boards 



Carrier 

Clamp for book 
Riffling wheel 
with shaft 

Adjustable angle 
for books of 
different heights 


Control box 
with right and 
left lids 


Fig. 8.1 
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Advantages 

■ Easy forwai'd and backward turning 

• Single and multi-page turning 

• Different sized books accommodation using adjustable angle 

• Maximum 25 seconds operation time 

• Light weight, hence portable 

• Battery operated hence, electrically safe 

• Cost economic, only 4 per cent of average cost of globally 
available page turners. 

Limitations 

• Some skill required to operate 

• Assistance needed to insert and position the book 

Extensibility 

• Carrier height can be made adjustable 

• Eliminator (3 volts) can be used 

• Speed regulator and tirr^er may be installed 

■ Can be modified specially for musicians. 
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The World’s Simplest FM 
Transmitter 


Studcnl , Owais Bhat 

Teachers Riyaz-Ul-Rehman 
Ajaz Ahmad Malik 


SSM Higher 
Secondary School 
Parray-Poar, Srinagar, J&K 


Introduction 

It is the simplest and low cost multipurpose model of a FM 
trailsmitter-cum-cordless microphone. It can be used to send 
messages up to a certain distance The simplest scheme used here 
involves conversion of speech or music to be transmiLLed to 
electrical signals using a microphone The electrical signals are 
then boosted up. The amplified audio signal is supermiposed on 
a high Frequency carrier wave. The modulated wave is then 
transmitted in space, with the help of an Antenna At the receiver 
end, these signals are picked up, demodulated and fed to 
loudspeaker to produce original speech or music. 

Materials Used 

Different resistors of values like 1 kO, lOkQ, 39kD, lOO, Different 
capacitors of values like 2.2 pF, 15 pF, 4 7 pF, 103 pF, 68 pF, 
102 pF, 4 7 pF, transistor - 2N2369; Condenser mic; antenna, 2 
pencil cells of 1 5 V; and enameled copper wire and connecting 
wires. 
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Construction and Working 

The circuit of the FM transmitter-cum-cordless microphone is 
shown in Fig 9.1. Transmitted signals having frequency in the 
range 90 MHz are being FM modulated so one can receive the 
voice through a standard FM radio receiver (88-108 MHz). The 
heart of the circuit is a transistor (T), which not only amplifies the 
signals but also acts as an oscillator along with the passive 
components like capacitors and inductor coil. The air core is 
a high frequency cod consisting of six closely wound turns of 
25-swg enameled copper wire. The range of transmitter can be 
enhanced by connecting a 30-60 cm long wire as antenna and by 
changing the value of capacitor (C8) to few pf In order to improve 
the circuit and its range another transistor (Tl) can also be coupled 
with the transistor (T) The circuit is so simple and small that it 
can be accommodated even in a matchbox. 
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Environmental Pollution and Its 

Management 


Students ■ Varsha Sharma 
Rahul Rana 
Shwait Sharma 


Little Angel Academy 
Kishtwar 
P.0, Kishtwar 
Distt Doda 
J & K 182 204 


Introduction 

Environmental safety is a major area of activity and concern now 
and a proper management system of environment is to be developed 
and made aware to all. This exhibit envisages the development of 
a low-cost and improvised water-, air-, and noise-pollution 
detectors. 

Scientific Principle 

Passage of current through impure water leads to the deposition 
of dissolved salts around electrodes. The measurement of 
concentration of these salts gives a mechanism for the detection of 
impurities m water or testing water quality. 

Conversion of sound (mechanical) energy into electrical energy 
(by using a microphone, say) gives a mechanism for the detection 
of sound noise - levels 

Materials Required 

Plastic sheet, plaster of parts, thermocol sheets, cardboard sheets, 
wool, toys, small plants, beads, different colours and related 
material, 5 resistors, 5 capacitors, diodes and 3 V dc batteries, 2 
sensing probes, ammeter and connecting wires. 
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Construction and. Working 

Water-Pollution Detector ■ Water used for household, agricultural 
and industrial purposes when discharged after usage is polluted 
with soluble, insoluble matter and pathogens 

The model consists of a water quality checker to Lest any 
dissolved ions in a given water sample In this model we have 
connected two sensing probes fitted on the cardboard with cUi 
ammeter and a battery of 3 Vdc (Fig. 10 1). A light emitting diode 
and resistor are also fixed on the eardboard. To see the working 
of this water quality checker, the sensing probes arc to be dipped 
in a pure water sample The pointer of the micrometer shows 
deflection 
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Air-Pollution Detector The occurrence of foreign particles or gases 
in the atmosphere which are harmful to human, vegetation, 
animals or buildings is relerred to as air pollution. In our model, 
we have used some plants as indieators of air pollution, Lichens, 
mosses are much sensitive to SO^. Lichens do not survive in areas 
exposed to SO^ for a long time Similarly, Pinus (Gymnosperm) is 
sensitive to SO^ and hydrogen fluoride pollution. Light spots are 
seen near the margins of veins by the killing of the tissue Fluorides 
destroy the leaf tissue. 

Noise-Pollution Detector ■ A simple noise-pollution detector has 
also been devised which tells us about the noise level in the 
atmosphere (Fig. 10.2) We have connected a speaker with a 
micrometer through two transistors, five resistances, five capacitors, 
a diode and a 3 V dc battery. When some sound strikes the 
diaphragm of the speaker, it gets converted into electric current. 
This current is measured by the micrometer When the loudness 
IS low, the deflection of the pointer is less and vice-versa. 



Fig. 10.2 
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Aerobic Purification of Sewage 

Water 


Students G Goutam 
K Abhiney 

Teachers M. Narasimha Chary 
V J. Clement 


Vijay High School 
Mubarak Nagar 
DisU. Nizamabad 
Andhra Pradesh 


Introduction 

In this exhibit a simple aerobic technique to clean the sewage water 
to be used for agriculture, gardening, etc. purposes is 
demonstrated. This technique may also be employed for purifying 
the sewage water to make it potable. 

Materials Required 

Plastic tanks, aquarium pipes; aquatic organisms (e.g. fish, prawns 
etc); aerators and water plants like hydnlla or nostoc, anabena 

Working 

The waler coming out from house kitchens, toilets etc., is first 
collected in a settlement tank (Fig 11.1), In this tank denser 
impurities are settled at the bottom The sewage water is first 
treated in an aerobic tank in which aerators are employed to 
develop aerobic bactena (which need air for their existence) by the 
process of oxidation Thus the complex organic molecules 
decompose into simple molecules. This water is sent to a 
resettlement tank where suspended particles are being further 
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separated Now this is sent to algae culture Lank. Here some 
water plants like hydrilla and nostoc, anabena are grown which 
by means of respiration increase the amount of dissolved oxygen 
m water This oxygen enriched water is then treated by means of 
aqua culture The aquatic organisms like fishes and prawns by 
using dissolved oxygen remove the suspended amino-acids and 
other organic materials from the water. The water may then also 
be chlorinated. 
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Generation of Electricity 
Through Tides 


Students . Jyoti Chowdry 
Jyoti Sharma 

Teacher • Kamlesh Sehgal 


Go\'1. Girls High School 
Domana 
Jammu, J & K 


Introduction 

This model has been developed to generate electricity by using 
the energy of tidal waves in oceans or seas 

Material Required 

A wooden board, aluminium sheet(s), a water Lank, water pump, 
flywheel, circular disc, wooden blocks, nails, floatmg masses, crank 
shaft, electric bulb, thermocol sheets and connecting wires 



26 


structure and Woi king of Science Models 








Principle and Working 

The high kinetic energy of the lidaJ waves is converted into electrical 
energy by allowing them to interact with a water turbine Thus 
the tidal energy is converted into rotational kinetic energy of turbine 
blades The rotation of turbine blades and then shaft through a 
magnetic flux generates electricity (in an electric generator). 

In our model the replica of tidal waves is produced by rotating 
paddles or floating masses in a Lank by means ol a water pump 
(Fig. 12 1) The crankshaft attached with these masses rotates 
circularly and that drives electricity current in the generator. 
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Garbage Elutriator 


Student S Hansankar 
Teacher Jitha K Nair 


Jawahar Navodaya Vidyalaya 
Vechoochira, PathanamthiUa 
Kerala 


Introduction 

The disposal of wastage and garbage from houses has been a 
matter of concern as these are sources of environmental pollution, 
In this exhibit we demonstrate an alternative method to use this 
garbage and waste products for the production of useful energy, 
This method can be employed for the production of electricity and 
biogas in recycling of water and lastly into the production of 
manure. 

Principle and Working 

The exhibit is divided into a chopping unit, intermediate tank, 
coUectmg tank, filtering tank, purifier tank, water collector, biogas 
plant, gas collection unit, burner etc. (as shown in Fig 13.1) 

The solid garbage such as kitchen waste is firsi sliced into 
smaller pieces in the chopping unit. The waste particles or the 
waste water also kept in an intermediate tank 

The collector unit collects water either from the toilet, kitchen 
and also collects the chopped waste from the chopping unit. This 
waste IS kept into various ‘electrolytic cells’ to generate electrical 
energy. Here the acidic waste water acts as electrolytic solution. 
From these cells we have been able to obtain emf of about 1,5 V, 
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which IS higher than the emf as offered by many other primary 
cells 

The waste water m them brought ui a filtermg unit of the plant. 
The first compartment of it is filled with sand. The outlet of this 
compartment gives the water which is suitable for irrigation 
purposes The second compartment of the filtering unit is filled 
with gravel, the output of which is suitable for household (but not 
potable] purposes The third compartment of the filtermg tank is 
filled with charcoal. The net output of the third compartment may 
become potable after necessary chlorination. Obviously, the solid 
wastage is taken out from this filtering unit after every regular 
interval 

The unused waste is brought in biogas plant where anaerobic 
feraientation of waste by means of bacterial processes produces 
methane gas, that can be used for cooking, etc. The dried residue 
from this biogas would be used as manure. 
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Automatic Light Controller in 
Railway Tunnels 


student • Ankit Kulkarni Kendnya Vidyalaya No 2 

Teachers Shri R, Sharma Air Force Station 

Shn PK Thukral Pune 411 032 


Introduction 

The worlong of an automatic switching system of lights in a railway 
tunnel with the entrance and exit of a train has been demonstrated 
Case studies of Mumbai-Pune ( Central Railway) and Mumbai- 
Mangalore ( Konkan Railways) routes, which have 26 and 92 
tunnels, respectively, along their paths have been taken into 
consideration. The basic scientific principle involved here is the 
conduction of current through closed circuits. 

Materials Required 

Toy train with tracks, 1 5 meter x 1 meter plywood, 3 5 feet PVC 
pipe cut into shape of tunnels , 4 torch bulb holders with 2.2 W 
bulbs, dry battery bank (9 V) copper strip on the tracks and toys 
for relevant decoration/display. 

Construction 

The exhibit constitutes a simple series circuit of 4 bulbs (2.2 W 
each) with the battery supply voltage of 9 V. Two copper strips 
are laid on the plastic tracks fitted on the plywood. One terminal 
of the battery is connected to one end of copper strip (track) and 
the other terminal is connected to second copper strip (track) 
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through 4 bulbs placed m senes mside the PVC tunnels Toy train 
with the metallic wheels (herein 10 paisa coins are used) is made 
to move on the track with its dry cell battery power supply 

Working 

Toy train is made to run on the track When metallic wheels of 
tram come in contact with the copper strip the electric circuit is 
completed and bulbs in the PVC tunnels start glowing (Fig 14 1). 
When the tram leaves the tunnel then the bulbs in tunnel are 
automatically switched off (Fig. 14 2). Bulbs are fitted only in the 
tunnel The tunnels with lengths less than 100 m ai'e not provided 
with lights. 

9V 



9 V 


Track 


Open 

circuit 


Fig. 14.2 


_ Tunnel _ 


Bulbs 

"OFF" 
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Application 

Application of this simple circuit can be done in various tunnels 
of Indian Railways Indian Railways has one of the largest network 
in the world. There are several tunnels all over the railway routes 
with lengths ranging Irom 100 m to 6 5 km ‘Kharbwde’ is the 
longest tunnel with length of 6.5 km in Konkan Railways. With 
the application of light controller the consumption of electrical 
energy can be conserved/controlled to a large extent. And also 
the wear/tear and life of the components used for electrification 
can be prolonged Data of Mumbai-Pune railway route was 
collected to bring out the case study and highlight the importance 
of the exhibit 

No, of tunnels on Mumbai-Pune route = 26 

Length of the longest tunnel = 2 km 

Length of the shortest tunnel = 100 m (wherein no- 

electrification / illumination 
IS necessary) 

Bulb wattage = 70 W 

Distance between bulb fittings = 10 m. (Variation in 

distance in case 
of straight tunnels) 

Sample Calculation of Energy consumption in the longest tunnel 

70 W X 200 (No of bulbs) = 14,000 W 

Consumption per day ; 14,000 WD x 24 hr = 3,36,000 W hr. 
Consumption per year ■ 3,36,000 x 365 = 1.23 x 10® W hr 

= 1 23 X 10® Units 
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Three in One : More Efficient 
Mnitipurpose Chulah 


Students 


Teacher 


Kumar Bhargava 
Rishabh Kushwaha 

Vishva Mohar Jam 


Commereial Sr. Secondaiy Sehool 
24, DaryaganJ 
New Delhi 


Introduction 

About 70 per cent people of whole India’s population live in 
villages, and still nowadays most of village people uses the same 
traditional Chulah for the cooking purpose producing a lot of 
smoke and difficulties It becomes difficult to sit and cook the 
food in such a smoky front of chulah Most of .them even can not 
dream of using fuels like L.P G , Kerosene oil etc., as they do not 
have money to buy and to maintain the equipments required to 
use this fuel so they have to depend on traditional fuel for then 
daily requirements for this purpose 

Even today most of village people depend on traditional chulah 
made by joining bricks in proper manners, and uses fire woods, 
dung cakes, agricultural wastes etc , as fuel This chulah works 
on very low efficiency (10 per cent-20 per cent) because of 
incomplete combustion of fuel, this causes the following different 
type of hazards 

1. Lot of air pollution; 

2. Lot of smoke, 

3. Respiratory problems in women cooking food on them: 

4. Diseases like Asthma, High B.P , Low B.P., and many ot 
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Aim 

In this chulah we have Lried to overcome this problem to some 
extenl and to extend scientific renovation to the common people 
on a very low extra expenses 

Construction 

We have raised the level of our chulah by about 4 cms and have 
made a large number of holes m its base. This raised level of base 
and perforation helps in better combustion of fuel [wood, dung 
cake, agricultural waste etc ) by providing extra air (having oxygen 
the supporter of combustion) from the holes in bottom. This causes 
low pollution and also maintains hygienic environment 

A hollow copper pipe has been laid side by side on the steel 
walls of chulah in spiral form. The lower end of this pipe has been 
connected to a water tank. This pipe circulates this water in pipe 
and its upper end works as the output of the water Further the 
copper pipe has been burrowed under a thick layer of dry earth. 
Dry earth bemg an insulator of heat prevents the heat loss through 
the walls of chulah This burrowed copper pipe works as heating 
device of water (geyser) for no extra cost. 

Further this chulah has been enclosed in an enclosure open 
from front only, This enclosure is made of an insulating material. 
This enclosure prevents the heat loss to the surrounding At the 
upper side of the enclosure a box has been made The base of this 
box IS made of a wire mesh This wire mesh allows the passage to 
hot gases through it. These hot gases heat the food content put in 
it m covered contamers. The top of this box is fitted with a chimney, 
which allow the exhaust gases to escape to the atmosphere. This 
box works as a hot case 

Working 

'Tien fuel is burnt in this chulah its better combustion takes place 
'ause of its raised level and perforation in the base plate The 
t absorbed by its wall heals up the water flowing through the 
per pipe laid by side of its walls. This hot water can be used 
jr different household purposes like bathing, washing and 
cleaning of utensils etc. 

Heat lost to the environment is enclosed in the enclosure of 
heat insulating material. Hot air being lighter rises up and reaches 
the hot case through wire mesh at its base This hot air heats the 
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food material placed inside the hot case and keeps them warm for 
a longer time even after cooking by chulah has been stopped. 

The left out gases come to the atmosphere through the chimney 
and maintain the hygienic environment. 

Thus by slight improvisation in the traditionEil chulah it can 
be converted to multipurpose and more efficient chulah providing 
three comforts 


Advantage 

If the proposed chulah is used in the rural ai'eas they will get 
some comforts to some an extent and this will play a sharmg hand 
in the development of counhy by saving the fuels So this technique 
should be upheld for saving the energy and money. 
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Digi Laser Commimication 


Students : Jasmeet Singh 
Gaurav Saxena 


Teacher . Reema Tandon 


Kamal Public Sr. Sec. School 
D-Block, Vikas Puri 
New Delhi 


Introduction 

The word laser stands for light amplification by the Stimulated 
Emission or Radiation. A laser uses ordinary light and amplifiers 
it by stimulating atoms to release light altogether exactly in phase. 
Energy put into the Laser exits electrons in atoms. As an excited 
electron falls back to its normal energy level, It releases light. The 
light bounces back to the reflectors at each end. Stimulatmg more 
and more emission from the atoms inside the laser All the lights 
are of the same frequency and the waves are all perfectly in step. 

Rationale Behind Construction of the Exhibit 

These days Lasers are gainmg more importance. Lasers are boon 
to mankind as they are used in a number of field like medical 
science, holography, optical communication etc. Here we are using 
Laser for communication. By using Laser Data is transferred in 
the form of Beam that Is why it is safer to transmit data The main 
aim of construction of this project is to make communication more 
safe, secure, fast and reliable than other communication systems. 

Materials Required 

Two 741 operational amplifiers; DTMF generator UM91513; 
DTMF decoder CM8870; 7 segment display decoder I.C. 7447; 
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MATRIX 



Fig. 16.1 


ion 



Laser (semiconductor); crystal 3.8 MHz; Zener diode; 12 switches; 
pnp and npn transistors (548, 558); 14 resistance of 101c H and 6 
of 100 k O; speaker of 8 W; and 7 segment display. 


Laser Conununication 

Laser communication is the unique name in the field of 
communication. In this communication we transmit the data 
through the laser and we need not to use the carrier frequency for 
this project. This model is very useful for line-to-line 
communication. Data, signal is transferred from one end to other 
end with the help of laser light. Nobody catches this frequency. 
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So this IS very useful to cominunicate the data between two ships, 
between two hdls. When we use R F frequency to transfer the 
data, then any active person with active receiver, catches this 
frequency, But when we use laser communication then nobody 
traps the signal, In laser communication, we aim at two types of 
signals ; 

1, Recorded signal; 

2 Signed from mike. 

Here we transmit two signals one is recorded and second signal 
from mike. We use changeover switch to select the signals. SE 
feed data from mike, then mike convert the audio signal into 
electrical signal and this electrical signal is coupled to the pin no. 
2 and I C. 741, Here we use l.C. 741 as a mike amplifier. Pm No. 
7 is connected to the voltage at pin no 6 for further amplification 
we use transistor circuit. Output of transistor circuit is connected 
to the laser light. Actually second signal from transistor circuit is 
converted into light. Zener diode is used with laser light to protect 
them from high voltage DATA is now superimpose on the laser 
light and we focus this laser light on the receiver. In receiver section 
we use on photo sensor as a receiver part. When laser light focus 
on the photo sensor the photo sensor convert this kght Into voltage, 
this small voltage m the farm at signals is again fed to the pm no. 
2 at l.C 741. Again amplified output available on pm no. 6 at I C 
741 IS further amplified by a transistor circuit. 
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Application 

1, Transfer of confidential data and information especially for 
defence purposes where security of information is of utmost 
Importance 

2 By using this system communication in the country can be 
made much more safer so that no outsider or unwanted person 
can disturb or intervene in important communication 



Fig. 16.4 
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Wino Solar Tech 


Students : Rojana Tomang Mangan Sr Sec School 

Rinkila Bhutia North Sikkim 737 116 

Bmita Pradhan 
Teacher : Prakash Rawat 


Introduction 

In this model we demonstrate the working of a sun synchronised 
power plant and a vertical axis wind turbine The turbine rotates 
irrespective of the wind direction. Wind and Solar energies are the 
two potential non-conventional energy sources, that can solve the 
problem of ever shrinking fossil fuels In our model we have tried 
to overcome certain limitations in harnessing these non- 
conventional energy sources. 

Materials Required 

Two wooden wheels with ball bearmgs fitted at its centre, one steel 
plate of suitable size which is used as concave mirror in the model, 
plane mirror, dynamo (armature is made with a large number of 
turns of copper wire which is wound over a core of large iron nail. 
The armature is made capable of rotating in between magnets); 
an ammeter (to measure the produced current); a fan; water 
bucket, a long cuboidal vessel; aluminium foil, string, ball bearing, 
belt, wooden stand, gear etc. 

Construction and Working 

1. Sun Synchoronised Power Plant : Two wooden wheels fixed 
with ball hearing at its centre are fixed on wooden stands, which 
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are kept on a table The plane mirror (reflector) and the concave 
mirror are hxed on a vertical wooden stand fixed along the axis of 
the wooden wheels, Two mirrors move along with rotating wheels 
(Fig 17 1) The plane mirror faces the sun and the concave mirror 
faces the plane mirror To keep the reflecting plane mirror in 
alignment with the sun, the speed of rotation of the mirror is 
adjusted in such a way that reflector always faces the sun Strings 
are passed around the run of the two wooden wheels. The ends of 
the string are passed around the rmi of the two wooden wheels. 
The ends of the siring are passed through pulleys. The ends of 
the strings are attached to wooden blocks, which are made to float 
in water kept in a cuboidal large vessel. The other ends of the 
strings are suspended with weights. A water cane fitted with tap 
is placed near the cuboidal vessel in which two wooden blocks are 
floating as shown in Fig. 17.1. 



On opening and allowing water to come out drop-by-drop, 
water falls in the cuboidal vessel The wooden blocks floating in 
water expenences an upward force due to buoyancy of water. The 
weights attached to other end of the string moves down due to 
force of gravity This movement of the string rotates the wooden 
wheel as well as mirrors fixed on it, one in clockwise direction 
and the other in anti-clockwise direction The speed of flow of 
water can be so adjusted that the reflector rotates with the same 
speed as the apparent position the sun changes in the sky. Thus 
reflector always faces the sun sind the concave mirror The concave 
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mirror converges the sun rays aL iLs local point where the tank is 
placed. The heat will be sufficient to warm the water inside the 
tank The steam generated by the water tank will be enough to 
rotate the turbine of the generator to produce electricity 

2. Wind Power Plam Vertical axis wind turbine is made as shown 
in the Fig. 17 2 The blades are made with aluminium foil, which 
are fixed in a vertical shaft The vertical shaft is fixed on a wooden 
stand with a ball bearing at its centre The shaft is connected to 
the mam shaft of the armature of dynamo. The wind turbine is 
rotated by the effect of the wind pressure. (In our model we have 
used an electric fan to generate wind artificially) As the wind 
turbine rotate.^ the armature also rotales, which is connected with 
the turbine shaft with a rubber belt. When the armature rotates 
in between the magnets, the magnetic Ilux linked with It changes 
Due to the continuous rotation of the armature, an e.m f 
IS induced 
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A Network of Models 


Students Anita Kuman Ghanshyam Balika H S Khagaul 

ViniLa Kuman Patna, (Bihar) 

Alka Kuman 

Teacher Dr Kameshwar Singh 


Introduction 

The idea of preparing this set of models was conceived while 
observing traffic signaling and a railway coach catching fire due 
to short circuit or other reasons. Furthermore a car is lifted without 
any noise. These observations prompted us to prepare a network 
of models for (1) Automatic light signaling, (2) Automatic fire alarm 
in cars and trains, and (3) Touch alarm, 

AUTOMATIC FIRE ALARM 


Introduction 

This exhibit helps us to give prior information about fire in car 
engines or tram coaches This helps us to protect the lives of people 
travelling in railway coaches or car by taking proper safeguard 
measures. 

Principle 

This exhibit is based on heating efIecL of bimetallic strips. Plates 
of two different metals having greater difference in the coefficients 
of linear expansion are riveted together at a number of points in 
such a way that they cannot slide on being heated or cooled, lorm 
a bimetallic strip When the strip is heated the brass expands more 
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as compared to invar This unequal expansion curves sLrips such 
that brass takes the outer edge of the curve and the invar the 
inner edge. The greater the difference in the coefficients of linear 
expansions of metals more is the bending of strip for a given rise 
or fall in temperature thus bimetallic strip becomes more sensitive 
to change in temperature. 



Fig. 18.1 


Matenais Required 

Bimetallic strips (brass and invar); electrical bell; heater or lamps; 
wooden frames. 

Construction 

An invar-brass bimetallic strip is fixed on a wooden board, such 
that its one end is fixed, but the other end is free and just below a 
movable screw made of brass. Electrical connections are provided 
as shown in the diagram on plane paper sheet (model no.l). 

Working 

In case of fire, one end of the bimetaLlic strip rises upward, as brass 
expands more than hwar. When the otlier end touches contact screw 
C electric circuit is completed and hence bell starts ringing. 
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Application 

It can be applied in vehicles and trains coaches to monitor the 
information of fire due to short circuit or over-heating or other 
reasons 


TOUCH ALARM 


Introduction 

In this exhibit a wonderful device has been constructed in which 
bell rings as soon as the body of a vehicle is touched. It helps us 
to provide security against car lifters 

Principle 


This exhibit works on electronic circuit It involves the principle of 
resistances, transistors and audio oscillators 



Materials Required 

A plastic lunch box; a P.C. board; four transistors TI-BC 149, T2- 
BC 149, T3-BC 147 andT4-AC 128, 5 resistances Rl-5 M ohm, 
R2-100 kilo ohm, R3-220 kilo ohm, R4-10 kilo ohm and R5-1.2 
kilo ohm; two capacitors Cl-1 microfarad, 6 volt, C2-0 01 
microfarad (disc ceramic); loud speaker 80 ohm, 500 mlliwatt; a 
copper plate used as contact plate; copper wire and soldermg wire; 
4 dry cells 

Construction 

AH the connections are completed on the P.C B. The P C B. is placed 
in the Lunch-box The four cells are connected as shown in the 
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diagram 2. As soon as Oie torch is touched, a strange. Sound is 
heard 

Working 

This circuit functions in two stages which are mentioned here; 
Stage 1 ■ Two transistors T1 and T2 complete the trigger 
circuits, when the copper plate is touched, transistor 
T1 functions as a Conductor and is amplified by 
resonance transistorT2. 

Stage 2 : In this circuit, a circuit of audio oscillators is formed by 
transistors T3 and T4. Here signal coming from stage -1 
of trigger is changed into audio signal which is 
transformed into sound by the loudspeaker. 

Application 

It can provide safeguard against car lifting Anyone touches Lhe 
body of the vehicle, alarms Lhe owner of Lhe car 

AUTOMATIC TRAFFIC LIGHT SIGNALING. 
Introduction 

In cities to control traffic movements and in railways network to 
control smooth movemenl of trains and to check inherent accident, 
automatic traffic lights and height signaling for trams are utilised. 

Materials Required 

Two cardboards rectangular in size, a red, a green and a yellow 
bulbs of 3 volts each; 3 holders; 2 cells, 4 drawing pins, a U-clip. 

Construction 

Two cardboards are arranged at right angles with the help of 
screws. The three holders are arranged in a row, and are connected 
in parallel series Bulbs are fitted m the holders The red bulb is 
fitted on the Lop and Lhe green bulb at the bottom of the board. 
The three wires are connected to the three drawing pins A.C. or 
two diy cells. 
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Operation 

As soon as the U-clip touches the drawing pm, the desired bulb is 
lighted. 

Application 

1 To control the movement of trains or vehicles. 

2. To control and avoid accidents 
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Internal Combustion Engine 

SLudent Tejas Talak Mahila and Nutan English 

Teacher Jennifer Pereira High School, Comba 

Margao, Goa 


Introduction 

An internal combustion engine is an engine in which combustion 
of fuel is carried out inside its cylinder This model describes the 
functioning of four strokes used in a petrol engine. 

Materials Required 

Thermocol sheets and fillings, spark plug: cell and switch 

Working 

In a petrol engine, mixture of petrol vapours and air is compressed 
and Ignited with the help of a spark plug. The hot gases produced 
inside the cylinder push the piston of the cylinder outwards. The 
to-and-fro motion of the piston is converted into rotational motion 
of the wheels with the help of a crank-shaft (Fig. 19 1) The waste 
gases are pushed out through the exhaust and the cycle restarts. 
The four strokes are described below; 

(i) First stroke [charging stroke) ; In this stroke, a mixture of fuel 
(petrol) and air enters into the cylinder. 

(ii) Second stroke (compression stroke) ; In this stroke, fuel and 
air mixture is compressed. 

(ill) Third stroke (Ignition or working stroke): At the beginning of 
this stroke, the fuel and air mixture is ignited by an electric 
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Fig. 19.1 

Spark (from the spark plug), and the explosion occurs. This 
causes outward motion of the piston due to the expansive 
action of the gases. This movement of the piston then rotates 
the wheels. 

(iv) Fourth stroke ; The piston moves Inwards and the residue gases 
are forced out of the cylinder through the exhaust valve. 
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Nalgonda Technique for 
Defluoridation of Water 

Students Patel Pratik Bakul Bhai M P Pandya High School 
Patel Pragnesh Maheshbliai Jalalpur, Tadascroi 

Teacher Patel Jclhabhai Mangaldas Distl Ahmedabad 

Gujarat 


Introduction 

Excess of fluorides in drinking water may lead to several 
orthopaedic and densitiy problems m human beings Twelve s Lates 
of India, including Gujarat, are facing the problem of fluoride salts 
m drinking water The proposed technique, called Nalgonda 
Technique after the name of village in Andhra Pradesh, where it 
was demonstrated first, is a combination of several units desenbed 
below 

Scientific Principle 

This technique is a combination of following 

(i) Rapid mixing of alkali, aluminium salts and bleaching powder 
with water. During this the fluoride salts pr^'sent in water 
interact chemically with aluminium salts 

(ii) A gentle agitation of mixture is made by using flocculation 
technique. The agitated water is then sent to sedimentation 
tank for settling the fluorides, turbidity, bacterial and other 
impurities. 

(ill) Filtration of mixture for reducing the concentration of 
suspended solids. 

(ivj Chloronisation by bleaching powder. 
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Materials Requii-ed 

Aciylic plastic cylinder of different sizes, plastic lids, iron strips, 
soft rubber, spond’s reagent, alum and lime solutions, bleaching 
powder, a stirring motor, a water pump, an eliminator, glass ware 
and some stone pebbles. 



tank Is joined with the fluoridated water pipes. The topmost part 
of the reactor tank is joined with alum dosing tank, lime dosing 
tank and bleaching solution dosing tank as shown in Fig.20 1. 
Stirrer with stirring blades at the bottom end is being set for 
churning the water A valve connected with the drainpipe is set at 
the bottom of the reactor The other end of the drainpipe goes into 
the sludge tank, which is kept below the drainpipe. Reactor tank 
and filter tank are joined by the clean water pipe. Three layers of 
big pebbles, small pebbles and sand are placed in the filter. Storage 
water tank is placed below the filter tank. Water testing tables 
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have been set for testing the supplied bore-well and filtered water 

separately (see Fig. 20.1 for detailed structure). 

Working 

This model is divided into three parts according to their functions. 

A. Demonstration of Fluondaied Water .- We have used spond’s 
reagent for determining the proportion of fluorides in the water. 
The originai bore-well water is tested and if the fluorides 
exceeds the permissible level then the colour of the water looks 
dun red-orange 

B. Defluoridation and Filtration Water supplied in the reactor 
is the mixture of water and added salts. Lime salt and bleaching 
powder are added from the tanks. Solution of bleaching 
powder is added in proportion of 3 mg per litre. The mixture 
is stirred to make it uniform. Suitable quantity of alum is also 
added to remove fluorides from water The chemical reaction 
taking place (not balanced) is- 

Al, (SO J 3 18H,0 + NaF + Na, CO, 4 Al(OH) Al(OH)^ F + Na, SO, + NaHCO, + CO, + H,0 

Alum solution Aluminium 

Fluoride salt (Floe) 

In this process, reaction of hybridisation of aluminium takes 
place Alum is transformed into transient alumenic species, 
which mixes with fluoride ions and absorbed into the 
aluminum hydroxide (Floe.). Lune solution changes alkaline 
floes into denser floes, which helps the purification process. 
Bleaching solution destroys bacteria lying in water reactor 
tank. (This also works in flocculation tank as well as 
sedimentation tank.). Sludge settles at the bottom within short 
duration depending upon the size of reactor tank. Thereafter 
the floating water is brought into the filter tank through the 
valve. During filtration, insoluble impurities are removed from 
water and pure defluoridated drinking water is obtained. The 
sludge may be sent to sludge tank using the sludge valve. 

C. Test of Defluoridated Water : Proportion of fluoride salts in 
water is essential from 0.8 mg/L to 1 mg/ L. The defluoridated 
water is tested by spond’s reagent again Two drops of spond’s 
reagent are dropped mto the test tube filled with water. A dark 
red or orange colour of water ensures the satisfactory level of 
fluorides in water. 
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Electro-Magnetic Crane 

student Anish Kumar Kar Demonstration Multipurpose 

Teacher ■ D P Mishra School, Regional Institute 

of Education, Bhubaneshwar 


Introduction 

A magnetic crane works on the principle of electromagnetism. 
Giant cranes Eire used to move heavy iron masses and the steel 
scrap from one place to another with the help of motors. This 
project describes how to make an advanced model of magnetic 
crane with the help of electric motor. 

Materials Required 

Enameled copper wire about 6 meters long; a shoebox, two pieces 
of thick copper wires, one 6 centimeters long cork; three U-Clips, 
one cotton reel; string; two-6V battery; two long bar magnet; 
scissors, iron bolts, tape; four nails; drawing pins, and one iron 
knitting needle 

Working 

An electric motor works on the principle of electromagnetic 
induction An electric current flows into the motor through a wire 
Ttie wire inside an electric motor is wound into a coil that can 
rotate. The coil of wire is placed between two poles of a fixed bar 
magnet. 

When an electric current flows through the wire, it creates a 
magnetic field around the coil, with a north pole at one side and 
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Fig. 21.1 



South Pole on the other If the south pole of the coil is near the 
south pole of the fixed magnet two like poles repel each other and 
coils turns round. The coil rotates halfway round the coil. In this 
way the motor works. 
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sSM • fq=ti|’?T Pdcild 





3Tta^, 



^ ■qr ftsM "TTfrT aTcT^rtr^' % ^Ki 
ptor 

^ PT sntJTfe ^ ^ (dM+(U|) f ^ ^ f^TTirff ^ tn^ 

^ tl ^ i, t^rFI% ^ ^ ^ WflTT 

^ t, 3iT% wft ilrat t, 1^ ^ ^ ^ f I wr 

(Waterin) WTT 't P^-hA MmI llRl'^d yd^ 



f%r7 22.1 
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crlM'dl f’l cjlirc) fWater out) WTT 5)^1 t'l "5^ ''7T 

■'1? ■^Ff Sikir^d (■^1?^ "^pfRr) Pti'Ml 'itlfll ■!■ 'Ht % =t)l<^l ictO ^ ^ hhI 
(Water out) "5^ % TTfST '^T?^ Pi^cldl f', ^ Water ^ [df^-dd 

w ■qr IwqT ^rmr t, 'dt "qnt ^ ■^Fif 

^ qRdRd tl f^gcT lidnPdd WC 

ei''d'+il4^ "^^RT ^ f^rTfer ^ I TR^qT^JT^died 

w '4' TpR ■5iT?n' ■!■ eft 34H'-il 4 an 'didi ■§■, n) ■jn; 

4 nRt an ^mcn t alR -q^ -qsiw 'd'lMK ^ERRn TBm ti 

SEIH 41*'4 ofT^ 

1. atftfqr tfqfqr tJT^ 4 "RfFn 

2 4 ^ Water ^ ydl6 Water out % 3Tcn=n gldl ■dlfey,! 

3. Water in ‘Rclf (WT) "^^^n 'qPTt 4 T?nt "RffnRI 

1. ^pfRi ^ iidq^kit ^c(RT wi ^ ^ 

^ ^^rnFit tl 

2 . ^ 4-‘ wfRr t ermr rw ti 

3. ^ fd\yd % ^rqq arm; nint ^ "aqqlq qM 

^ "Rr^ 1w wnr ti 

4. #r ^sfPT ■^TFR ^ J'4dd|3^' 't niFT ^ ^ Wrft tl 

■^SfH ftggg 

tmt W acdim t allt^qlRict, Tig ridrildPl IddiW nfn oft 
®<gd dl^ ftnr tl ®i-4 tqr^ w Ri'^^d dn'df '3?q^ ’^Rt Riu, ngnn 
% ^ ng® am t — 

1. didl^d 
2 

'4d^a'(, ■% tt Rm t q,4i t6dl t RdR (stator) 4i6^ tl 
■^gn ngr ^ w gyfq -f -f^ ^ (Rotor) ^TFt tl tsT ^ ^ ZFfT^ 
g^l" tiy'td t^dl tl gpRr ^Rt mdl grt w '^rf^nTn^ gsidi"% ar^di 
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^ Tter q-iiMl 'sIMT 't’l olocr^ '^crU % •37^ ^sRrl’Hl 

^ 5(r||ij| vjiicti 't'l 

■fe ^ ^ ^ ZMFT ^ ^ % ^ST ^ tl ■:Tf^ 

^ ^ "p; ^ ^ ■cRwm ^ ^ ^ % tTre» ’5^11% 

^ tl STFST ^ ■p-'^ % ^Nf ^ pi 

-clRNTHt ^<4) 'tH'tidl "tl 

^ ^ ^ WU^ ^ srfll^F" "Ocf PTcT Wm t - ^ 

^ ^ ■qiT -^1 pi % f¥«FT pm aqrWf wq ti 

pfpif ^ p; PHt PtT pfp pft WFTcIT ^ PiT 1^ PTPT tl 3TP PIP 
% qpq "t pp p^t mi^hI pro pp^ p^ ^ pro wnp ippp pf^ ppi 
■ frrapT PTPT tl p ppTO t PP pft ppf Irot prft pft pfpp Ppf 

PMcfp tr PT^ tl pp ^ IWT 13TT PHt PTOTf^' PTf piPT t ^ 1ppp 
pfppt ■% sptpq prt ^Midl t sfk fP yPi< fppp PPTOf ttcft tl 

PP fppp, prfPTP PPP ■^, PPrt tp PPFP prf^ PP PPPP 23 

yfcRiP ^ pj stTppt pp pI'kr proft ti ptoi t pp fp^ pit ^ror arom 

PPPP 400 X 10 ® fppfpR P£I pnt pf tl 

PP iP^JP 5'([«td p^TO Pipf PPFP Ppt t PpPP ptt eld I str pg" di^f 

pp ppIptopIp plpplt, ^ ppfpm pwpt sitpi 

roronp ^ tl p^ ■^‘ pt'p ppt % pftPTPfppp pp ppt ^ sr^ppif 
^ t qiRRpIppr pppI' aitp;' pprorp ppft tl pppft ti 

3TTP % fp^ ppp pil m PTPP tr ip^ PTOipp PP^ ^ prop 
trop; PT qt tl 
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1 ^ 51 ^ 3M, 

1%R 

^ ^ ^RWn 70 ^ 3rf^^ 

5T^ ^ fsi^ ^ tl Wf^ ^ ^ HIH Tt ^ 

1Q| ^ 04'^'^ % 'Hlifll "c[T%TT| 'EfTt T^ 775^ 

M wf ^ w tl wm\ licit ^ im wr^t t ^ iM ^ 
ffMf ^ ^ Weft tl ^ ^ ^ ^ W WcIT tl ^ WT 

^ %SM ^ ^ ^ tl 

qHlc(«i 

171% Rriy; % tt <sil’(£lc^ icrl'll'^iK “Icli '4<l's|< 37r^ % 

11%WT ^ ^ 7|?n %k ^ ^ 71^ tl ^ "i 13^ ^ fTOTT 

itcTT t f^7i% cflc^ t W! % tt^ "^RR ?ri tti t %t icHli^nK '^%T 
^ '^iWR "OTl-Thi '37% 37% "^fit tl idil^hK ^Icfi % tt % ^5P77 %% 37% 
^ % w:-^ T^ % RHq t%WT ^ STT^T 1^ t%f t ^ 1% tl %7^ 
^ *hm 1 y%i R 177% fcicj, %% %dl % %%f % % c||crc| ■?% Tft tl 
%t%t % ^ Wl % 3iMV^chcll:i7IK SHtlT 1^ % ^ % TO7 

TMf % % WT ^ 71% t ^R% ^ 7%% % TT^-W =ne^ ^ 

iten tl 
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f'H'Wi % <*4(1 "(f wfM 

tl m crT'^T^l ^ WT W^cIT fl TT^ 

^ ^ t ^ ftR^ 3^-3^ ^ fl ^ 

rTC? ^ ^ ^OT!: ■<^^<=fr< TSR % wt ^fiKT itcft ci^ ■qfEd 

^ti ^ ^ FR sirernt^ -qi^-qfir ^ 

^ ■M'=ti7l t'l 

dt(ifrfTRTr 

1. ^ qfsf ^ TF^ ofT^ ctIImI % WM'aI'M'^i ■§■! 

2. ?'(H'=h1 dMId ■f alk T3j^ S^TFFt 3TRpf)' F^FF ^ 

^ WF cFF ^ ^ tl iF8T Ft ^ ^ FT F^ WRcT ^RFT 
Ft FfF 3TRTFT tl 

3. FFrld tFFlt % ^ FF FF^ sqTFFlt ^ "Wn ^ FFFF tl ^ 
FFW^^FT^qpTtFitFFl^ dlF>+{ iM FTt FplT tFI tl 

4. FFlFt F^nq^f % 3M Fft tt F^ FF % tFFlf Ftt ^ FF^ tl 



■3fH 3KT ^'31141 23.1 
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W5r ; 

: si1(=(crl 



^Nchlij Tn^;qi^ P^i'i^iiidii 
^llHld, Ri|q 1I 'jllelk (XFjTFTH) 


H^ l cR T 

f^ ^ fro 3M^ m tw % ^ % TCfsk ^ 

^TTKI H^cjl'Ji ^ T?T 'll yPsb^i 

t ^8^1 8^' ^ ^ ^ W tl ^ ^ ^ % %TT 

y<^d 31^, ' ^ ^ cfi^-^TRW^, ^ fxFrf^fqt ■qr 

ww^ ^ ^ ^ w wm ti 

TJ^WTTft 

'<ni5^-S, =|nl4d ^ £?§, cIR 3Tlf^l 

TTrenri^ WJj i7nTT?ft 

^ -3F\m, anf^ t, f^Ff^ ^ 

RT ^arf ti ^ ^ ^ ^ CO, co^ cT8^t anf^ 

t 4 ^ f 1 

31^^ (t^H^ RT5RT 24.1 ^#qt Rf t) ^ M 

^ ^8^1 ^ ^ -pf^ sjlf^ tTJ^ ^ 3H ' c|!j|lbjU | ^ 

f I "8^ ^ t^TFRt-qi: w ti ■|R R5f ^ ^ T?^ 

('^FfT^) ^ 81 T ^ 15 ^ % 8 Tte (RiOIT^) RR ^ Wt il ^ ^311 ^ 
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4- 


+ 3T^ tn^ '^'j| 


y I 


I' 


I 


1,'SK! 

I't' 

^i£. 


'^'-M tiT^ <+1^1 


CO-^COa 



f^24.1 

^ yciiP^d ^ i, ^ i, # 1% 

^ ^ t, ^ ^ STcTFSTT 3TF^ f^PO^f^ ^ 

■^5TT^ "f I iH^hK '^Tc^ 'Hiiit !l=hQ^ k(k 1'+) lifT^ 1% t)^|<^j^|ci 'gt^ 

t, %«ik 3ik 3TRTf^ f^rw ^ ■fi ^ ^ ^ WR 

3IRF1: rdil^Rjld ^ tl ^ ^ =hldl'M4l^<'J| 

=h^rl ■fl 

^ 3T^«=R1T pRietfW -q^ % T^' ^ Wt t, 

■ijEf^ «TmT ti fr^ ^arf ■q^ ^ R'^iRrd i\ «im ti fR ^ ■#) ^q)n 

t^TR qTFf ^ ^=t)^ 't : 

1 . *i 5 rq=<M ■snrtqr tn^ -^74 ■qrt - 3 ^: -shr '^m ii qr4 ^ rr^ 

■EfR ^qqrr wiW 3TR ■sRi^ ^ RqRT ii 

2. qii4d qnq qiaiqi^i "4 tRo^ % qTnqr ■qr^-q^qR ^tTm 

3 . '+ii4'i ^rtiT siKeil ■^t' Wm'+i 3 ^ 1137 ^ wf 3TRftq '^qf qq 

4 . ^ ■^j^fqqrrq 3fr4tq ■'tct "4 

5 . ■Ri^ ■;^ :4 ■qnrl' ^ fR ■qq % RT^qq ■?P41' 'ti 
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STITT % iT^ ttct ^trirm 

'm-. ■fwT fw fci^ ^ 

%SJ^ ; TI^ ^^TIT TffrR ^ (W^TH) 


■^Ic^iilfiieb! yt ^ ■nrsR Ti^sft ^ ^ 

^ Wmi ^ STTOFft ^ WT ^ "^1^ ti ^ ^ ^ 

^ W t TTIST ^ ^ ^ 

^#3; ■mj; ti 

i^sfm 

1, WT ^ TRUYlf^ JT*M r STfn R'^ifed 

^ t ^ ^ wf w wm ^ era ii 

2, 6?7TT SP7 mk Jfm : ^ 'M Tra TT5 ^ f^gcT mn ^ 

■^rrat f gi-seil ^ -^idl 't'l 

3, fw^ m WT ^ sti^sr %gTi m ‘a^rf^ ^ ^ 

i ^ ^ ^ wrat ti 

4 , ^ '^^ef)ln JT’TJW : dl^ ^ (■^^1^) "TT rlT^ 

TIR ^ ^ t^gtT SM ^ ^ t ^ ^ ^ ^ 

^ TR? raf c(i<^ d'lcil t'l 

5 , m ^ m^Pi<=h jj'm ; rt^ % ra^r (4^ % 

ral^ t^eFPf ^ Cq^ite 13=1 %sik) Trar stitt wfirf 

'didl'!' TTf ^^ 1 ^ % qwi siM^di 'rai t’l 
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yciicn4i' cTR, , ^^41 (f?^), (rl=hs] ''<^, ’^, ’RRI, ^V'^-*., 

■'^, gpscril, 'MipTicf) Tlf% oFR^ (’R^, ■'R§T), ctft 

cfft (rl41 =h1'3l, 3;nRlftR, sfl‘+i<, >31 dl^ f^d’m, 15^, 

cfldl cR^I 

U r s RT IT? »»r^g|Fft 

wf ^ ■?TTER7 ■Q;^' ^ Wdt ^ ^fTRflT W tl 

1. f^’(^ ^ (f^ 25.1) % 

■^ftcl ychl^l % 'Mid (“lcr®() ■§! gidl 

RFTTRT '^jfRfT ^ ^ 'SRftsicT dd’W.d f^dlAd (ldM‘^1 d'^d y^d^?^ Ti;^ 

■ 3 ^ dddldi 'flcfl ■!■) f^il fMMel dicri dkl y+id d^ldl 't'l 

MRt|2HI ■^FT W#fT ^ 1^ ■511111 'll 



25.1 

2. mr W rflif^ i Cf^ 25.2) % ■f^ ■f^l^ •#?! 

^rsft % THWR tl ^ ^ W -I ^ 

^ # ^^niFclRl Hl^sFlM fR5T«?13 (fR%cT. slflfWl) t, ^ 

tfRI ■'K a#l^ "q^ t ffan ^-^crll' 

M ^ ’ll 1^ ■qftqsi fr^. 'slReT, %?i#, 

cldl ^1 
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3. mi W ysw r 25.3) % 

-a^ ^ TfTizrq iqfjt ^ tl ^ ^T^it 1%r^ 

*?R[ H^i%d ^ ^ t eft ^ ^ ^ 5ffiT '^'^Iq (iqqffq 

^ 3T«fe ^gqqffq q^TW) qq^ ti '^gqqftq qviqq ^ qftq^r ^ ^ 

1%r^ cn?q=r ^ ^^ctt ti w ^ ^ qfn ^ t ^ 

dc^H itcfl' "tl fq qftqsqr qq 'dqqYq "q^, fq\^d hV<, fq>^^a 
fqq?ft snfq ti 

sng ^ ■®t?r 





+ J 

1----— 

\l 

- (-H 


f^25.3 

4. m ^ §V=^'?'i/ ym ; Iq^ qftqq (t^ 25 . 4 ) ^ 

^sitq qft % -q[«jrq ^ ^ qft ^ ^ ^sit^ ti qft (1^ qi 
■cri^ qft ■fq^gq gi'Soil f^q^Y if t) '’^ iqrq tq^^q qpr qqrf^q 
^Ydl f" eft d'iH'Yi "cik) siYc ■^®i4i 1'M ^ (■^®<tflq q^ Y^qiq) "sqFq lYdt 'i’l 
^ qnrq ^ ^qqTlq q?i ^ qft (qft^) w Ytfer "ft 
■qTcfl’ ■§■ pil’d e 5¥ (qftcT) ■^q=h qft qW oqqgR qrnrft ■|‘l W ydiK q^ 

■^q'K' q^ lq<l^ci -^’qct, qi^ f I 
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5. W wr (CUSO 4 ) % fcTd^^T 

"aFt 15S (11,’il'^) TT8TT <rlHi (^sfe) ^ 

Wficl ^ CUSO 4 ^ cu®^ ^«tT S 04 ^- aiFTTt T^' 37WFT ^ ^3imT tl 

■q;^ -qr so4^' cu ^ 1^ ^ Cuso, ^ 

"tl ■'TT Cu^'' 31FIF 2e‘ W'n ''=Ht% Cu "q^ 

iWF ITT^ tl ^^FTTcTR Wt t ^ aft ^ ^ 

t ^SEfT Cu ^ W apT tt ^ t (1^ 25.5) I 



<mmPiayi fsh^Tti; 

(3T) iajcT^n -qx CUSO 4 Cu^'^ + SO 42 - 
(af) -q;^ -qr Cu + 304^- ^ CUSO 4 + 2 e 
(^) w: Cu^^ +2e‘ ^ Cu 
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■% ^ 1 ^ 25.6 A 

^ il 



f^2B.6 
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: TO 
■fo[foR 


■q;^.'!^;^. '^iT^, tp^ ^ 

6cr^c(i^, 

d(Xl<N^ 


srtPfea feft >ft OT ^ ^'1-3^^ ^ ^ 
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% eTIH ^ tl W ^ % ^gfcl^ ■ST'RR 

%■ ■f^mcT m "^RW tl 

Ti^wTifi' 

wm ■:si^, WWl im4^T4^ (18V),'ft^f^, 

■SfMt snf^i 

w'oni TWT '5»nf m«vmRi 

TH TRT wm <5^4=fi "OR WM 1^*k t ^ 1^ teT ■qai! 
^ 1337-1^ % wr^ fi ^rfRfsF ^Rte Rit ^ w\ 1 ^ 




■Rl^sffe^ 





ftj^26.2 
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^ ftsw t (t^ 26.1)1 

Wm ^ fT45(U[ ^ -qf^q?? ^ tl ^ 

gcFWT iic^4=b' ^ «Tt -sq# il ^ ■qsf ST^TfSlT ^ 

^pqte ^ TRFm t 

1^ra^ ^rfcRft!^ ^ TTH ^ ^ t TiaiT -qftqsT ^ laiT M 1?^ 

^ t •# -prq^ ^ -q^ -q^ -q^f 

cT^iT ^q%cr WTRT WT ^ ti ■qf^ %Tit ^ qsr) % ’Prt 
% "qz qte <4<ri "STiq "qr ■^I'l'^^i q^T ^01^ "^qn?; ^ qsr ^ wit 

qq i\ ^mjqr qqr qqnTT qrr fq^ -qqif qq ^ ^qrqqr 

iqq^ qqq?i tq^ q^q qq qiq qs qrqqi ak fqqq^ qr^ ■^i wtt M 
qq i\ i^rq^ qqnqr ■q^q 1qq^ wqr ^ qrw qq’ fqqqq qr^ 
^ wn ■^qqr 3icq4 qq^ wtqri w ^rq^ ^ qqqqr q^q fqqq* qqm 
q%qq7 qi) qq q^ qr q%qi (t^ 26.2) i 
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"ER 

f^^T Tff^, wm. P^crim^i^ 
f^aj^ : #3R #ft f^-i^efra^, E??^ftw 

wmr 

sm 3wff % ^ #T tjt, 3iici?iicbinit t — ^ik^, ^ arraro 

■qtg 3TRk qt aiMJ^ Wdl ^ M ^ ^ ^ 

tl ^C?1TR T^ fsRk 13:^ •qFft ^ TWW 31F1 ^ k ^1 'f^ ^ "Tifl 

% tIktT ^ ITrEr^ WEfK^ TT^ 5RT -^TETR RT«kf Tf tT? WEfR ^ W 
t % ar^ ^WFTt ^', dldN 37ff^ ^1% t, '^' Rpff 3TF1T ^ 

^ ^ t, ^511^' ■qEf TT^ ^ kill ^ apT ^rcraVr "qn^ k %3; 
^-■51# -ckt if ii ^ wm\ f^-kR ^ # t tka^ Tj;^ I^m ^ 
%i;[nT ^ Tjkt w: kER kt +rciHI^ ^ k^T tl ^ 

^ pKil tl ■H^s^ s|4'^ ^ ^rfEPT % ’sf^ ■H'lri 

% kre; ^ t ^5 TiR+ kfk tl w w=qi ^ ^=nT^ aaRi^Ji 

TT^ ■yTkd tRT, "apl "eNtR war "Q^ 
tl TTFr: ‘^SHrlT 11% eft ■? 50 T 

■a¥ ^ tl aiRf^ ^ ^ ^ ank ^ ^ fq; ^ t wflcr tt 

■^SITcIT t aicT; 'WRf ^ ^ t an^T^RuTT tl fkj; 'H<<^I<1 

WPif k ^ST-^ST sm ^ ^ arR^TRR tl ap; ^ tg ^ 

'^IM<'Ji 11^ mIRtI’MI y,Rw tt ’M'^iRrMd ^RT^iRt arf^lRH tl 

^ t ^ ^ ^ Rakpi ^ TT^ ktftt, 

■Hjj.Pncl ttatl Rti^d ad3KH % R=hrH 
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% ^ t^M 'tl+dl 

"tl cfff GCdd % f^'ilefl % <icMI'\d % s5t^-15ft ^dilVldi '^tcft 

^ft 3Hiqi?'M=(icil "t f^RT% fVld, '^lel viM^qd "tl "^f TNt^ % iQT>3; 

■SRf 3TrW^ ^ f^FlW ^ ^sT-^a? ^TFT dMM, ^tcit % 

ttptWt ■^tr 13 ;^ % qidiq 13 ;^ ceiH 


\>lv 

'■' y ' 



■f%?7 27.1 

wify« f^sim 

^ ^ ^'vmr % ^ ^ ■^ftf 

Rqcrll ■?[cl^ 3TK qcodi ■Ria^ql 'idKI Hl^l 

dd "4 do oil elil, ^ *H<. dl'^ q$l^ 'dT dRl'd 

■ci<<i»r^H ^dU< '^dU< ^TfcM ^ 

el'll, "aT^ ScRwr iwHiT4'(. '^qui 'Wtr '^ki 4»<4i dnqVi 

^fRdT ^ ■fe^^RT f 3n^3R ^ ^ cRfR W fl 

TRTR ■drHlfqd qlei'd diqi '^iV< q<=ll|<n '^4 4'<sMI, 

^ ■?Tf^ 3f|T "3^ ^ -qr -[443: afTRIT tl ^ ^ ^ 

^ ’ipT "q^; Msdi f "dt "3^ 'dnld dqdl 't'l STf^T^ q<3f qR 'jimIh 
^ Rte4 ■sfft ^ ■sRri ^ w^ 4 -sf^ ^ ^mn ti 


Jawaharlal Nehru National Science Exhibition for Children 2003 


71 








^ fV^rt Tirrarcr ^ '^jfir ■M^iacil Tt^ 

W?; sl^Ml tj^ ftj; Hrl'v^ ^ ^ 

iq\^a dc^KH RT%^l 

TrjERr 

1^ i^ ^i^cfid ^ #3 ^ w, 

Ldirw.+ ■>fRT Kilfw=ti "Rff^ 1^ ■^TF^, "Q;^ ■'TFl^ cTS^T 3nf^ 

f^'iaiA '% RrlU, 844-(|c+,Ycrl, •(rll+el-Mlei % Iclii, '’^rs;R, ^ cl'+i-^l % 

"q;^' ^ ^ "w ti Tcqif^d % 

T?:^ ■?Rm4^ WTRT mi ti 



Tfrenr 

"SR^f °F^ ■3HCrlJ|-3i(M-i| leVHl ^ <mWl ■! "sft 3^^-3T^ ^ 

^ tl -g^ "qF! wm "fM t, fF 

WT % ^TWT ■qq^ ^ w ti ^-Tffz ^ ^srrj^ ^ 

'M'lHi ■^nfeK 3n?^ ^ "gF "qpft ^j?T^ ^=[Fn ''^nrri 
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^ '^TTfsfTK "3^ ■’^rSTT 

RrlU, i'+)4, ^ ^ ■'TCT 

WRlt 't’l 'll cl ^^hc^dl drHIt^d f<<£ll'^ % fclii, 15^ "% ’’TPfl' 

^=hdcll cir!:^ % 1 ^ TJ^ 34)1 smifl ^ 't'l '34)^ % tfpff xj^ c^qKI '^ 1 ^ 
^ ^ 3<4l^H ^ '^ 1^1 'W 't'l ^<41^4 'Sft "qFft Pichclcll ■! ^ 

^ r^^i4i * I'M! "^1 

cKod^d ■^fl' Riai'^ #r %1T c^cli-'T’T '4)T 'TOT ^ 

^SFT# WiW W tl "Ef ^ ^ ^ TTI^ TT^ 31^, 

3?^' cI 8 TT ^^?Tgt ir^ 15 ^ 3cMr44 

rt'04)l 4dNl 'l4l 't'l 

^3)t 4 Me^iyf^ 

sm^ ^ -qFit ^g-'qtz -^pira ^ -f^ 

t'l ■'K 'ffl' ■?Tte-'’Tte ^ 'cRF 4)|4 '4i<.cll t'l MlVl 

'% 'lRd4l '% ''Tpft 'HT^'% '®n¥T dlc1l4 '^3T4)T ^dxidl [4)41 <H4)cll tl 
y4iK i<4)f4d '%^ '^ 13 ; ^ ^ f^<^4Tfcf '^ '5Ft 

^ iT^nn tl ^ '% ■f^ '% 
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■'K R^ai'Mi "W 'tl fcriij, 'ST^T^ (^) 

■'^rf'T WTT^ ■'TPrt '3ll^ ■’FIT ■^l M1^4 ^ crIMI I^TT 

R^ii '^idf "t 'cit 4 m 1 ^ 'Jii°b<. <i<®(i^H ■^ ^ y.Hldl ■fi 

■jw^T w t "srawk -eff -f^ ^ 

■H=fcI 1 ■^l ffl ydnK ■’TF ar^Fft yt^Rd 3Tj.'flR ’cRf ■% 'EFt 
wl^ Iqt^^d ■cJrMl<'l fpff^T^ '^■'1^1 ■'F ^ foTO; dH^oKT 

s^dNI "W 't'l 

W 31^ ^ 31^ 3(12 % ^ 3(1^ ^ 3fk ^-31^ 

^ ■a»TT ■f^^ '3(^3^ ■3FTF1 ^gT^T 3H’iilf’ldll< 'll 
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WfH, =tT 2 T 


^ : 

■^'^I'lHHl T^Tcft 31R. 

<,l'^=hl'M E||Ri=hl 3-ctI (^cjMielM 


■cliitill f^r^iT 



■'3T1- 






■ 5 ^ 'irKoidl % <iM4lM % w41m1 rT^n "SiSlf ^ 


% ^Ri?^ IT ^ wm w ti ^ Tffe^ "4 
% ^ ^ Tn ^ ^ TTI^ % ^ ^ 

4( ■ 3 ^ ^ ^ ^ T^MIdT^l -^^n W tl 

II^ wrot 

tirg sff^ ’di^r=hd t^, ?fft Ti011^1 T^, hK'a^iI 

3ftT % m, wm ^ w^, Tn^ ^ ^ 

TJ?^ W, f^, W ^ k^RiTvf 3TTf^l 

TTF Wf ■RTcf ^ ^ |SfT t (1^ 28.1) I ^ ^ T?:^ ^ 

■% ■SFTf 77T ^ TWT ■3TT^ 'RRI' ’TT ^ ■BTRT ^ sftT 

T^T^ 3^ -RT ■RR^ ^ T1§T fFTI tl ^ ^ ^ ^ ^ RT TJ^ 
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T?§T ■^fTcfT "tl ^ ■% ^■s tR fw 

^ R3WR RR^ "Cc^rfe^ RFft RTT tl ^R ^ 

^ ^ ^ WRT RIT "^jTTcTT 'll 

■ 5 ^ #R ^ <al<£!cll SRflR^f^ RH RRT tl 

RI^ 1^ oT^ ^ c# Rt RRft Rt R^cWR ■RRIRR tt i5k 
afR fRRR^ RR; tl ^ RIRT RRR[ at( RT^ Rt R=f[ RR^ RT ^ TRT RRT 
tl RFRR^%RiTRT^RR?Rff RnRT5RRMt'5^RTRiRRtl 1R ^ 
■fRRf RR< % Rtt RRI RIRT tl 

?RR| ^ RR RRT RTRRR Ir^ % RR^’ R7t RlRTt RRF RT RRRR, 
^ RIR, elRRt^ ^ ^ RR aRRRR RFITRR 3TRtRRT RRTRT RRT tl FT 
FR FfRfR^ TIRt^efl' R^ #r ^ RRI tl 

5=t>l^ RR^ RTR ^ ^ RRRT Rt "^R rIr "t ^ rIrRR 

Rft sik i^RRRRT Tt, ^ RR^ Rlf^ TRRT RTt Rft Rf tl 

RSRT FRf k RRRT RT RT^R TlklR^ ttt’t RR RPft ^ R^Rf ^ Rk ttRT 
t (fRnt 1) I % RHR RRT f3R RRR^ RRR Rk Ri^ R^t fit 
■O'Rdl tl R?' fso^ RTT Rpft RR RfR "t fRRf R^ RIR t SRRT tl '^RRf RRR 
Rt m 4^: RRORT RTRt % RT^RR’t RRI 4 RT^RR t Rflt 4 RfFTfF (RRTF) 
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^ t alk ^ -qr iTEirJf 

^ ^ ^ tl ^ ^cji-^w ak 3TW^s^ ^ 

■#EI ■5fT^ ^ Tt WT'^rn 80 felft ^ 100 ISTlt ^i^PcHH-M-IH W^T^ Wt 

il WT^ ^ STERttl^ fil^ ■% ■^1''^ ^ ^ ^ 

■f^ ^jirar ti ^ TT?:% ^ ■qiit 30 fsift ^ 40 tFiff 

'cFfT M t 4)1 

FTf ^ tt% ■% ■^ST ^ 1^ Fft Ff) afn: 

^ FM ^ ^ ^3tm t ^3Rf^ ^ afr?: W W ’TR 

^%3TFfHF Fft aik ^aHcir t (?47k 5)i ^itf wr 
^tert ^ %TRr ^ k TQcft t cirf^ ^ arf^iwR 

wfW Fsrr kiiF ^1 

aMifiRirll 

i. "SRlf 4’4a glcfl 'I'l 
2 aiiH<lll ■^T^ FTPr RR^TcTT k ■!H=h^ "^l 

3. W1 d<*4l=h k fM W\ tl 

4. arrfer ^reici ikft ti 

5. ^qicfFrfkF wiki Fkn ti 

6. •FqfFRT ^ -mm ikn ti 

7. ^ k wcr^ ^ ikft ii 
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